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REUTiVE  HEARING  LEVELS  AND  TYPES  OF  HEARING  LOSS  AMONG 
FOUR  SELEaED  GROUPS  OF  AIR  FORCE  PERSONNEL 


Puce-cone  atr-eooduccion  and  bone-conductioo  audioxetric  testa  weie  adminiaceted  to 
125  Ait  Force  personnel.  One  group  consisted  of  25  non-noisi -exposed  men.  The  other 
three  groups  were  noise-eq>oaed  individuals:  25  Oass  A,  50  Osss  B (re  AFK  .S0-3i 
1956),  and  25  Class  C (500-2000  cps  average  of  more  than  15  db).  Relative  hearing 
levels  of  right  and  leF:  ears  within  and  between  groups  are  presence!^.  Results  showed: 
good  agreement  bitween  median  and  mean  thresholds  at  almost  ali  test  frequencies;  no 
significant  diffecc'u'ea  Between  right  and  left  ears  within  groups;  that  the  Class  Ann 
and  A median  and  thresholds  were  within  a few  decibels  of  the  /jnerican  Standard 
reference  normal;  tt'ac  the  Class  B group  deviated  from  the  Class  A groups  only  at 
3000,  4000,  and  6Q.  0 cps;  that,  with  the  exception  of  Class:  B at  4000  and  6090  cps, 
the  Class  C group  i.as  significantly  different  from  "he  other  groups  at  all  test  hequen- 
cies;  that  apptoximace'y  13  percent  of  Class  B and  Class  C gtoupr,  had  either  conductive 
or  mixed-type  hearing  ioss,  the  rrmainiog  87  percent  being  perceptive-type  hearing  less; 
that  35  out  of  75  individuails  in  Class  B and  Class  C groups  erpressed  a preference  for 
an  eat  and  of  these  35  individuals,  25  chose  the  better  ear  correctly. 


In  the  evaluation  of  hearing  loss  among  noise- 
exposed  individuals,  :nedical  personnel  are  faced 
with  many  problems  ..1  determining  whether  or 
not  a casual  relationship  exists  between  job 
noise  and  Hearing  loss.  Basic  questions  which 
confront  the  interpreter  of  audiometric  results 
include  the  following: (a)  How  do  the  test  results 
compare  with  an  accepted  standard  of  normal 
acuity?  (b)  What  is  the  type  of  hearing  loss? 
(c)  Is  this  type  of  loss  related  to  a given  Job- 
noise  environment? 

The  audiologic  data  which  have  been  accumr- 
Uted  at  Bergstrom  AFB  include  pure-tone  air- 
conduction  and  bone-conduction  threshold  data 
and  relevant  history  information.  The  present 
investigation  was  carried  out  in  order  (a)  com- 
pare the  hearing  acuity  of  ? selected  gpjup  of 
non-noise-exposed  Class  A Air  Force  personnel 
with  selected  groups  of  noise-exposed  Clas"  A, 
Class  B,  and  Class  C individuals,  fb)  to  com- 
pare the  auditory  thresholds  of  these  \ir  Force 
groups  with  normative  data  provided  by  other 
studies,  and  (c)  to  determine  the  incidence  of 
conductive,  perceptive,  and  mixed-'.ype  hearing 
loss  in  Air  Force  Class  B and  Class  C groups. 

Received  lor  pabUevion  on  8 December  195d. 


PROCEDURK 

The  125  male  .‘..’bjects  selected  for  this  study 
ware  Air  Force  personnel  stationed  at  Bergstrom 
,\ir  Force  Base.  Their  ages  ranged  from  18  to 
44  years.  The  men  were  chosen  so  as  to  include 
25  Class  A non-noise-exposed  individuals  (here- 
after a^bre*’u.ted  Class  Ann),  25  jf  j-noise- 
ex  josed  Class  .A,  50  Job-noise-exposed  Class  B, 
and  25  Job-noise  exposed  Class  C individuals.* 
The  25  non-noise-exposed  personnel  used  in 
this  study  do  not  necessarily  repre.sent  a typical 
sample  ef  non-noise-exposed  Air  Force  person- 
nel. The  individuals  chosen  with  Cin>s  A 
hearing  were  from  a group  of  non-noisc-exposed 
men  in  which  the  incidence  of  Class  A,  Class  B, 
and  Class  C hearing  is  unknown.  F-.om  an  origi- 
nally identified  group  of  41  flig.ht-line  personnel 
wiih  Class  C hearing,  25  were  available  for 
testing  in  this  study  (7).  The  number  of  subjects 

*Unle».-  oihcrt,tse  specifitd,  CUsics  A,  B,  »nd  C heuing 
will  relcr  :o  vcrse-e«t  heatiog  as  lollows: 

Oass  A -no  Hea<sng  loss  greaiet  than  15  db  in  eiiher  ear 
fiom  500  cps  ibtf.ttph  6000  C;-  ■*. 

Class  8 —bearing  loss  ol  mote  than  15  db  in  either  eat  at  any 
ftequency  Iroa  5OO  Cj>s  through  6000  cps  nut  not  aveiaging  mote 
tban  15  db  lot  the  three  speech  frequencies,  500.  1000,  and 
2000  cps. 

Class  C-ssetage  heating  loss  in  either  eat  ol  more  tbiiii 
15  db  'or  the  three  speech  (tequencies,  500.  1000.  and  7200  cps. 


in  the  noise-exposed  groups  was  based  on  de- 
sirable saeiple  size  and  does  not  represent 
proportional  sampling  of  Class  A,  B,  and  C 
hearing  among  noise-exposed  Air  Force  flight- 
line personnel. 

Hearing  status  for  an  individual  is  identifled 
by  his  worse  ear  {.Air  Force  -Regulation  160-3, 
dated  29  October  1956).  An  individual  with  a 
Class  C hearing  status  may  have  a Class  A, 
a Class  B,  or  a Class  C ear.  For  this  reason, 
ears  as  well  as  individuals  status  will  be 
considered. 

As  used  in  this  study,  a Class  C ear  is  one 
in  which  the  average  loss  for  500  to  2000  cps 
is  more  than  15  db  as  contrasted  to  Class  C 
hearing  as  defined  in  Air  Force  Regulation  160-3 
where  Class  C hearing  is  identified  as  average 
worse-ear  hearing  of  20  db  or  more.  Since  the 
500  to  2000  cps  pure-tone  average  is  a good 
estimate  of  the  hearing  loss  for  speech  and 
because  it  is  generally  accepted  that  hearing 
losses  in  excess  of  15  db  appear  to  be  signif- 
icant in  terms  of  hearing  adequately  in  social 
situations,  an  average  of  more  than  15  db  ap- 
peared more  desirable  than  the  20-db  cut-off 
point  for  Class  C hearing.  For  this  reason  and 
unless  otherwise  qualified,  in  this  report  Class  C 
hearing  is  based  on  a 500  to  2000  cps  average 
of  more  than  15  db. 

The  25  Class  A non-noise-exposed  individuals 
had  duty  assignments  at  the  4473d  USAF  Ho.s- 
pital.  The  Class  A,  Class  B,  and  Class  C (with 
one  exception)  noise-exposed  personnel  had 
duty  assignments  on  tlie  flight  line,  -nd  their 
Jobs  intermittently  exposed  them  to  noise  levels 
ranging  from  90  db  to  approximately  135  db. 
Exposure  to  criterion-level  noise  ranged  from  a 
few  minutes  to  a few  hours  per  day.  In  our  study, 
criterion-level  noise  refers  to  on-the-job  noise 
which  partly  or  totally  masks  loud  speech  close 
to  the  ear  of  the  listener.  .'4oise  causing  this 
amount  of  difficulty  approximate.s  an  over-all 
level  of  95  db  or  greater  for  a broad  spectrum 
noise.  Nc  effort  has  been  made  in  this  report 
to  quantify  the  noise  levels  and  exposure  dura- 
tion for  the  personnel  engaged  in  "noisy”  jobs, 
such  as  aircraft  maintenance. 

A Del:o;ie  Model  15A  audiometer  with  Tele- 
phonies TDII-39  earphones  was  used  in  the 
administration  of  the  pure-tone  audiometric  tests. 


Subjects  were  tested  in  an  Industrial  Acoustics 
Company  Model  401  Audicraetric  Testing  Room 
which  was  installed  in  one  of  the  wards  of  the 
base  hospital.  The  auaiemeter  room  met  the 
requirements  of  specification.s  set  forth  in  the 
Air  Force  Regulation  160-125,  dated  13  August 
1957,  and  as  discussed  by  Cox  (3). 

The  tests  were  administered  during  a four- 
month  period,  lljree  times  dunng  this  period 
the  audiometer  earphones  were  calibrated  at 
the  School  of  Aviation  Medicine,  US.AF,  according 
to  the  procedure  recommended  by  the  National 
Bureau  of  Standards  (1).  One  calibration  was 
made  before  hearing  tests  -,;»ere  begun;  a second 
calibration  was  made  about  midway  in  the  four- 
month  testing  period;  and  the  third  calibration 
was  riade  at  the  conclusion  of  the  hearing  tests. 
Considering  all  test  frequencies,  the  range  of 
calibration  corrections  for  SPL  output  was  from 
mk»is  5.9  tib  to  plus  3.5  db.  Corrections  to  the 
closest  0.1  db  were  applied  to  the  mean-  and 
median-threshold  data,  so  that  hearing  loss  is 
reported  relative  to  the  American  Standard 
audiometer  zero  (3).  Frequency  calibration  re- 
sults on  three  separate  occasions  showed  less 
than  3 percent  erroi  ht  all  test  frequencies. 

For  ait -cond'jcttfn  tlirt.sjiolds,  frequencies 
were  tested  in  the  .following  order  for  all  sub- 
jects: 1000,  1500,  2000,  3000,  4000,  6000,  1000, 
500,  and  250  cps.  For  bone-,.onduction  tests 
the  order  was  as  foUo7.’c;  lOCO,  2000,  4000, 
1000,  500,  and  250  cps.  In  determ  uing  thresh- 
olds, the  experimenter  used  a modiried  psycho- 
physical method  of  limits.  The  hearing-loss  dial 
was  set  at  minus  10  db,  and  settings  were  in- 
creased in  lO'db  increments  until  the  subject 
responded.  Several  tone  presentations  were 
given  at  thjs  level  to  establish  it  as  100  per- 
cent response  level.  The  intensity  of  the  tone 
was  then  diminished  by  5 d,b  steps  until  the  sub- 
ject did  not  lespond  to  several  tone  presen- 
tations. The  hearing-lo.ss  dial  setting  was  then 
increased  until  a response  was  obtained.  The 
e/aminer  then  "bracketed”  a "twilight  zone" 
by  increasing  and  decreasing  fhe  intensity  by 
r db  until  50  percent  or  more  correer  responses 
were  observed  for  each  series  of  tone  p.-esen- 
tutions.  This  hearing-loss  dial  setting  was  ehen 
recorded  as  the  threshold  for  the  frequency 
under  test.  Jt  should  be  pointed  out  th.U  .some 
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individuals  gave  a 100  percent  correct  response 
firr  a series  of  cone  presentations  when  the 
hearing-loss  dinl  was  set  at  maximum  attenuation 
(i.e.,  minus  1C  db).  This  result  means  that  the 
minus  10  db  which  was  recorded  as  the  pure- 
:one  threshold  was  not  a good  estimate  of  the 
actual  auditory  sensitivity  re  zero  normal  or  the 
current  American  Standard.  This  problem  could 
be  <3’'ercome  if  an  auxiliary  attenuator  pad  were 
installed  so  that  thresholds  lower  than 
10  db  re  audiometv'r  zero  could  be  measured. 

During  a test  session  each  subject  was  inter- 
viewed, and  a comprehensive  history  question- 
naire Wi'.«  completed  for  him. 

RESULTS 

The  audiometric  data  were  analyzed  in  ordet 
to  determine  the  relative  hearing  levels*  of  righ. 
and  left  ears  w«thin  and  between  the  four  groups 
unde:  study.  The  air-conduction/bone-conductlon 
relationship  was  - assessed  to  establish  tho 
incidence  of  perceptive,  conductive,  and  mi/ed- 
r/pe  hearing  loss  among  personnel  who  had 
Class  3 and  Class  C hearing.  Awareness  of  a 
preferred  or  better  ear  on  the  part  of  Class  3 
and  Class  C personnel  was  investigated  and 
compared  to  the  actual  better  ear  based  on 
pure-tone  threshold  results. 

Median  and  aiaan  thraalwSdt  lor  right  aar»  and  laft 
aara 

Twenty-fifth  percentile,  median,  and  seventy- 
fifth  pe'-centile  hearing  levels  for  right  ears 
and  left  ears  of  Class  Ann,  A,  3,  and  C groups 
are  shown  in  table  I.  The  median  age  and  the 
age  range  for  each  group  are  also  shown.  The 
median  apes  for  the  groups  ranged  ftom  20.2 
years  for  the  Class  A group  to  24.4  years  for 
the  Class  C group. 

To  compare  two  estimates  of  c^tural  tendency, 
mean  and  median  hearing  Icv*l‘  or  the  four 
groups  were  calculated.  Compari.*-on  of  means 
and  medians  can  be  made  by  inspection  of  data 
in  figure  1 and  table  i.  For  the  Class  Ann  and 
Class  A groups  there  was  good  agreement  be- 
tween median  anrl  m>-aa  thresholds  at  all  test 


*Tht  lerm  hemmg  Itvtl  it  ux«d  here  id  the  sente  tuMcstcd 
by  Daviv  «!  si.  (4)  snd  reicr:.  te  "ilie  devisiion  in  deciheli  o(  sn 
individusl't  ihrethold  of  hetrias  Irom  ihe  American  Standard 
value  (or  the  reference  zerc  (or  audiometert." 


frequencies  in  both  right  ami  left  ears.  In  the 
Class  3 group  similar  agreement  was  noted  from 
230  cps  through  2000  cps.  However,  in  the 
Class  3 group  the  effect  of  extreme  losses  from 
3000  cps  through  6000  cps  in  some  cases  in- 
fluenced the  mean  threshold  and  made  it  con- 
jsiderably  laij^er  than  the  median;  for  example, 
at  6000  cps  th.  median  was  23.8  db,  and  the 
mean  was  30. 1 db.  There  was  relatively  good 
agr-etnent  between  median  and  mean  thresholds 
at  all  test  freqatneies  in  rhe  Class  C group. 
With  the  exception  of  the  high  frequtr.cies  in 
the  Class  B group,  the  medians  and  means 
approximated  each  other.  In  other  words,  the 
differences  between  medians  and  means  at  the 
various  test  frequencies  were  negligible. 

The  differences  in  hearing  levels  between 
right  and  left  ears  within  each  group  were 
analyzed.  Hearing  levels  in  right  ears  and  left 
ears  were  grouped  according  to  greater  or  less 
loss  than  the  median  loss  for  both  ears  and  were 
tested  by  chi  square.  In  gener.'d.  there  were  no 
significant  differences  a:  the  5 percent  level 
of  confidence  (or  better)  between  right  and  left 
ears  within  Classes  Ann,  .13,  and  C when  median- 
threshold  differences  were  tested  by  chi  square 
and  when  mean-threshold  differences  were 
tesred  by  the  t-test  (9,  5)  However,  in  the  noise- 
exposed  Class  A group,  significant  differences 
between  'ight-  and  left-ear  thicsholds  were 
observed  at  2000  cps  and  at  3000  cp.«i . 

Mean  air-conduction  and  bone-conduction 
audiograms  fer  Classes  Ann,  A,  ,;!id  C are 
.shown  in  figure  1.  In  consi«v.ring  tbe  differerices 
hotween  Class  A (or  Ann),  B.  and  C,  one  must 
cxpe"f  the  ft  ported  threshoHs  to  differ  ft.nm 
each  other  ft  sorre  frequency  or  frequcncie.s, 
si.  . i thf  criterion  of  selection  is  based  upon 
differences  in  hea  ii.g  level.*..  The  similaritier. 
as  well  as  the  differences  octween  groups  are 
apparent  in  figure  1.  In  general,  the  thrc.sholds 
for  the  right  and  left  cars  in  Class  Ann  and 
Class  A appear  to  be  the  same.  When  th ; right- 
or  left-car  thresholds  fer  Ann  and  A were  com- 
pared with  those  of  Class  13,  no  statistically 
significant  differences  were  ./bscrved  for  fre- 
quencies 250  cps  through  2C00  cps.  The  'liffer- 
cnccs  between  Cla.s*:  .Ann  .ind  Class  A wher. 
coiitrasted  with  the  iJ  group  appeared  at  5000, 
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FIGURE  1 

Mem  air- conduction  md  bone-conduction  thresh- 
olds for  right  ears  and  left  ears  of  Class  Arm,  Class  A, 
Class  B,  and  Class  C groups. 
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4000,  and  6000  cps.  When  the  Ann  and  A proaps 
were  contra  “"^id  with  the  Clas»  C freuo,  the 
differences  between  thresholds  at  the  various 
test  frequencies  were  ail  significant  at  the  1 per- 
cent level  of  confidence.  The  Class  13  group 
when  enmoered  widi  the  Class  C group  differed 
significantly  from  250  cps  through  3000  cps, 
but  at  4000  cps  and  at  6000  cps  no  ststistic^ly 
significant  differences  were  found.  In  other 
words,  the  Clas;;  A groups  were  similar  to  the 
Class  .T  group  in  the  lower  frequencies,  and  the 
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Mean  air-conthiction  thresholds  for  93  Class  If  ears 
and  for  36  Class  C ears  of  30  Class  0 individuals 
and  25  Class  C individuals. 


TA3LF  II 

Incidence  c/  Class  " and  Class  (. 
hearing  in  right  ears  and  left  ears 
of  50  Class  n individuals  .^id  25 
Class  C individuals 
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Class  13  group  etzs  similar  to  the  Class  C group 
at  the  two  highest  test  frequencies. 

Figure  2 .s'lows  mean  air-conduction  thresh- 
olds for  93  Class  13  ears,  and  for  36  Class  C 
ears  among  50  Class  U individuals  and  25 
Class  C individuals.  When  these  threshold 
results  ate  compared  to  the  mean  thresholds  of 
right  and  left  ears  of  Class  13  and  Class  C 
individuals  which  appear  in  figure  1,  the  effect 
of  considering  class  of  individual  rather  than 
class  of  ear  can  be  seen.  From  250  cps  through 
2000  cps  the  mean  threshold  for  Class  15  ears 
is  approximately  5 db,  and  at  4000  and  6000  cps 
it  is  ibout  40  db.  It  must  be  remembered  that 
some  of  the  Class  A ears  occurred  in  Class  C 
individuals.  In  general,  the  audiometric  centour 
is  displaced  downward  an  average  of  about  7 db 
when  the  mean  thres:  i;)as  of  Class  3 ears  »,c- 
contrasted  with  the  me.to  thresholds  of  combin'd 
right  and  left  cars  of  Class  13  individuals.  Whe-n 
the  mean  thresholds  of  right  and  left  ears  in 
Class  C individuals  in  figure  1 are  compared 
with  the  mean  thresholds  of  Class  C ears  in 
figure  2,  it  can  be  seen  thut  the  audio'.tetric 
contour  remains  about  the  some.  The  diflerence 
between  these  mean  thresholds  ranges  from 
about  11  db  at  250  cps  to  about  17  db  ac  6000  cps 
wh<  I.  rhe  Class  C thresholds  in  figure  1 are 
compar:;d  to  those  which  appear  in  figure  2. 

Table  II  shows  the  incidence  of  Class  B and 
Class  C hearing  in  right  and  left  ears  of  50 
Class  13  and  25  Class  C individuals.  This  table 
shows  that  34  of  the  Class  13  individuals  had 
binaural  Class  13  hearing  and  that  there  were 
84  Class  B ears  in  this  group  of  50  men.  In  the 
Class  C group,  11  had  binaural  Class  C hearing, 
and  there  were  36  Class  C ears  in  the  group  of 
25  Class  C individuals.  Proportionally,  there 
was  m.ore  binaural  Class  B hearing  in  the 
Class  B group  than  l>in?ural  Class  C hearing 
.in  the  Class  C group. 

Speech-reception  threshold  data  were  not  ac- 
cumulated from  the  .subjects  used  in  this  study, 
ilowcvcr,  the  relationships  between  purc-tonc 
thrc.sholds  and  predicted  speech-reception 
thresholds,  are  fairly  well  known  (2).  TIic  500  to 
2»X'0-cps  avcr.tge  clo.sely  approximates  the 
.speech-reception  threshold.  In  the  group  of  50 
'•  less  3 individuals,  34  had  binaural  Class  B 


t 

1 


! 


6 


»-Sl 


hearing.  No  signiricanc  reduction  in  speech- 
reception  tibility  should  be  expected  as  a result 
of  high-frequency  loss  in  the  Class  13  group. 
The  effect  of  the  high-frequency  loss  on  speech 
discritpination  in  this  group  would  need  to  be 
established  before  tae  effect  on  social  adequacy 
could  be  described. 

The  estimated  speech-reception  threshold  for 
both  ears  of  the  Class  C group  as  a whole  would 
be  approximately  17  db.  The  binaural  Class  C 
group  would  have  speech-reception  thresholds 
in  excess  of  20  db.  In  an  earlier  study  by  Kopra 
et  al.  (7)  the  incidence  of  Class  A,  Class  D, 
and  Class  C hearing  was  established  for  a group 
of  996  Air  Force  flight-line  personnel:  Class  A — 
49  percent,  Class  B-  47  percent,  and  Class  C — 
4 percent.  In  the  present  study,  11  of  25 
Class  C individuals  had  binaural  Class  C cars. 
In  the  996  flight-line  personnel  tested  previ- 
ously, the  incidence  of  binaural  Class  C hearing 
among  flight-line  personnel  was  approximately 
1,8  percent.  The  medical  reversibility  among 
this  latter  group  should  be  studied  before  state- 
ments concemiitg  the  probable  need  for  aural 
rehabilitation  can  be  made.  The  recently  inaugu- 
rated hearing  conservation  program  in  the  Air 
Force  should  identify  Class  C hearing  among 
Air  Force  reci^iits  and  among  active  service 
personnel  so  that  remedial  attetuion  can  be 
given.  The  subsequent  disposition  of  individuals 
identified  as  having  binaural  Class  C hearing 
should  reduce  the  incidence  of  binaural  Class  C 
hearing  among  Air  Force  personnel.  Therefore, 
the  effect  that  the  hc'aring  conservation  program 
has  in  reducing  this  incidence  should  be  taken 
into  account  if  estimates  of  binaural  Class  C 
hearing  among  flight-line  perscjncl  are  based 
on  these  results. 

Figure  3 shows  a comparison  of  median  thre.sh- 
jlds  in  right  and  left  ears  of  three  groups  of 
young  males:  (a}  an  age-selected  Class  A non- 
noise-exposed Bergstrom  AFB  group  in  the 
present  study;  (b)  Air  Force  recruits  at  Lackland 
AFii  as  reported  by  O’Connell  (8);  and  (c)  a 
selected  group  of  males  in  the  1954  'Viscon.sin 
Hearing  .Survey  as  reported  by  Glorig  et  al.  (6). 
■|he  median  thre.sholds  of  the  Bergstrom  group 
and  the  l.ackland  group  arc  clo.se  to  c.»ch  other 
from  5W  cps  through  2000  cps  an«l  at  6000  cps. 


When  compared  to  the  selected  group  of  Berg- 
strom AFB  males,  the  Lackland  male  recruits 
had  better  median  thresholds  at  3000  cps  and 
4000  cps.  At  this  time  it  is  difficult  to  determine 
the  actual  significance  of  this  difference.  With 
one  exception  (at  4000  cps),  the  Bergstrom  AFB 
group  of  non-noise-exposed  young  males  had 
better  median  thresholds  than  the  Wisconsin 
selected  normal  group.  It  is  very  probable  that 
the  psychophysical  method  used  in  the  m.easure- 
ment  of  "threshold  hearing”  accounts  for  the 
consistent  threshold  differences  between  these 
groups.  Before  one  can  meaningfully  compare 
and  evaluate  the  differences  between  two  jr 
more  sets  of  data,  obviously  the  effects  of 
different  psychophysical  methods  and  all  other 
test  variable.^  should  be  taken  into  account. 

Types  ( f hearing  lets 

The  diagnosis  of  the  type  of  hearing  loss 
among  jcb-noise-exposed  personnel  is  important. 
Signiricant  temporary  or  persistent  threshold 
shifts  may  have  medical,  job-placement,  and 
rehabilitational  implications.  The  pure-tone 
audiometric  thresholds  established  for  each 
individual  in  this  study  revealed  the  hearing 
level  for  that  individual.  Since  test-retest  thresh- 
old differences  were  not  available  from  these 
data,  no  meaningful  significance  could  be  at- 
tached to  bearin'  levels  which  indicated  a 
significant  deviation  from  the  American  Stand- 
ard value  for  reference  zero  in  audiometers. 
However,  it  is  worthwhile  to  note  the  incidence 
of  the  types  of  hearing  loss  among  Class  B and 
Class  C individuals.  Table  III  .shows  the  number 
of  cars  diagnosed  as  conductive,  perceptive, 
and  mixed-type  heartne  loss  in  Class  13  and 
Class  C (AFK  160-3  definition)  groups.  Of  the 
total  127  righv  and  left  ears  in  Class  B and 
das'.  C noisc-expo.scd  individuals  (excluding 
one  "indefi.'itc”),  the  approximate  pc-cent  of 
each  type  of  learing  loss  is  as  follows  7 per- 
cent conductive.  87  percent  perceptive,  and 
6 percent  mixed-type  hearing  loss. 

The  types  of  hearing  lo.ss  in  right  ears  and 
left  ears  which  fell  into  Class  B and  Class  C 
(500-2000  cps  average  of  more  than  15  db) 
categories  arc  .shown  in  taulc  IV.  Of  the  total 
127  ears  considered,  59  tight  cars  and  68  left 
cars  were  identified  in  Class  B and  Class  C 
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FIGURE  3 

Median  hearing  losses  in  right  and  left  ears  of  (a)  an  age-selected  Class  A non-notsc  exposed  Bergstrom 
AFB  group,  (b)  Air  Force  recruits  at  Lackland  AFB,  and  (c)  a selected  group  of  males  in  the  1934  9!isconsm 
Hearing  Survey. 

TABLE  III 

Number  of  ears  diagnosed  as  conductive,  perceptive,  and  mixed- 
type  hearing  loss  in  Class  B and  Class  C groups  as  defined 
by  Air  Force  Regulation  160-3,  dated  29  October  1936 


Type  of  bearing  lois 


Oass 

Conductive 

Percepti  ve 

Mixed 

Indefinite 

Total 

B 

5 

93 

5 

0 

103 

c 

4 

16 

3 

1 

24 

Tot*l 

9 

109 

8 

1 

127* 

•One  Qnns  C individoal  h*d  a significant  nonotganic  compnne.n  and  was. 
therefore,  omitted  from  this  tabular  description.  The  type  of  hearing  loas  was 
diagnosed  for  127  ears,  fbe  remaining  2i  ents  of  Class  B and  Class  C 'ndi- 
Ttdiials  were  Oass  A ears  and,  therefore,  were  not  diagnosed  conductive,  per- 
ceptive, or  mined.  The  total  of  10)  Class  B ears  includes  10  Class  C ears 
(VIO-2000  c,'S  average  of  more  than  I)  db)  that  changed  to  Qass  B nd,en 
AFil  160-3  definirion  was  used  to  identify  Class  C ears. 


groups.  Right  ears  had  approximately  the  same 
percent  of  each  type  of  hearing  loss  as  the  left 
ears  had.  Omitting  3 "indefinite"  ears,  7 per- 
cent of  the  right  and  left  ears  were  diagnosed 
as  conductive  hearing  loss,  86  percent  were 
perceptive  hearing  loss,  and  7 percent  were 
diagnosed  as  mixed-type  hearing  loss.  This 
incidence  is  approximately  the  same  as  that 
observed  for  right  and  left  ears  in  Class  B and 
Class  C individuals  when  the  APR  l60-3  defini- 
tion was  used  to  define  Class  C hearing.  The 
effect  of  using  "more  than  15  db"  for  the  500- 
2000  cps  (.verage  compared  to  "20  db  or  more” 
to  define  Class  C hearing  can  be  seen  by  com- 
paring the  incidence  of  Class  C hearing  (24  re 
APR  160-3  definition)  in  table  III  and  the  inci- 
dence of  Class  C hearing  (34  re  our  definition) 
in  table  IV.  Cenverally,  perceptive-type  hearing 
loss  predominates  among  Gass  B and  Class  C 
noise-exposed  individuals.  It  should  be  noted, 
however,  that  a significant  proportion  (loproxi- 
mately  13  percent)  of  these  ears  have  either 
conductive  or  mixed  involvement.  This  latter 
observation  should  be  borne  in  mind  #hen  at- 
tempts are  made  to  study  the  antecedent-conse- 
quent relationships  between  noise  exposure  and 
hearing  loss. 

E«r  prefarMce 

During  the  interview  part  of  the  examination, 
each  subject  was  asked  if  he  had  a preferred  or 
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better  ear  — that  is,  one  with  which  he  heard 
noticeably  better.  Out  of  a total  of  50  Class  B 
individuals,  16  expressed  a preference  for  an 
ear.  In  the  Class  C group,  19  out  of  25  stated 
that  they  had  a better  ear.  Tlie  better  ear  was 
identified  in  three  ways;  first,  the  better  over-all 
average  (the  smaller  sum  of  the  losses  at  all 
test  frequencies);  second,  the  better  4000-cps 
threshold;  third,  the  better  500-200C  cps  average 
(the  smaller  average  for  thresholds  at  500,  1000, 
2000  cps). 

Table  V gives  the  number  of  individuals  in 
Class  B and  Class  C groups  who  stated  diat 
they  had  a better  ear  and  the  number  of  times 
diat  the  chosen  ear  was  actually  better  as 
indicated  by  pure-tone  threshold  results.  These 
results  show  that  in  both  Class  B and  Class  C 
groups  there  is  excellent  agreement  between 
the  number  of  times  that  the  right  ear  was 
chosen  as  the  preferred  car  and  the  number  of 
times  that  it  actually  was  the  better  ear  as 
indicated  by  the  better  over-all  ear  average, 
the  better  4000-cps  threshold,  and  the  better 
500  to  2000  cps  average.  The  left  ear  was 
chosen  as  the  preferred,  or  better  ear,  fewer 
times  than  the  right  ear  (right  ear,  22  times; 
left  ear,  13  times).  Also,  the  number  of  times 
that  the  left  car  was  actually  better  as  deter- 
mined by  pure-tone  threshold  results  is  propor- 
tionally smaller.  Obviously,  as  an  individual’s 


TABLE  IV 

Number  of  right  tars  »id  left  ears  diagnosed  as  conductive,  perceptive, 
and  mixed-type  hearing  loss  in  Class  fi  and  Clcss  C ears  as  defined 

in  this  study* 


Class 


Type  of  hewing  loss 


Conducuee 


PetcepUTe 


Mixed 


Indefinite 


Total 


Right  ear 


B 

C 


42 

9 


Total 


51 


46 

15 


59 


Left  ear 


B 

C 


44 

12 


0 

3 


Total 


36 


3 


47 

21 


5b 


*This  cissuficaiioe  differs  Warn  Air  Kocce  Reitslsiiea  160- ).  dated  29  October  >956, 
Oass  C keatiBS  is  defined  as  "m  avrra^  betrine  tots,  in  either  eat.  of  70  db  or  note 
(of  the  fte<)u«scics  500,  1000  sod  7000'cps.”  The  Air  Force  clsssificaiiaa  is  based  upon 
as  iadiTidaaf's  wise-ea*  heacias.  Class  C ears,  as  used  in  this  repoii,  u.clBde  indiridatl 
eats  having  an  average  keariaa  toss  of  awrt  ibaa  15  db  for  500  lo  7000  cps. 
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TA8LH  V 
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Tht  numbtr  of  individuals  in  Class  B and  Class  C groups  uho  statad  that  thay  had  a prafarrad  or  batter  ear  and  the 
number  of  times  that  the  chosen  ear  was  actually  better  as  indicated  by  pure- tone  threshold  results 


Ptefeited 
tii(ht  ear 

The  right  ear  had  | 

The  left  eat  had  | 

Cla*« 

Bener 
over- all 

average 

Better 

4000-cpa 

threahold 

Better 

500-2000  epa 

average 

Preferred 
left  ear 

Better 
over- all 

average 

Better 
4000- epa 
threahold 

Better 

500-2000  epa 

average 

B 

11 

10 

10 

11 

5 

1 

5 

1 

s 

C 

11 

9 

8 

10 

8 

5 

4 

3 

HOI 

Total 

22 

19 

18 

1 

21 

15 

4 

/ 

4 

35 

right  and  left  ears  differ  more  in  acuity,  there 
is  an  improvement  in  his  ability  to  choose  the 
better  ear  correctly. 

Finally,  35  individuals  out  of  a total  of  75 
in  Class  B and  Class  C groups  seated  that  they 
had  a better  ear.  Of  these  35  individuals,  approx- 
imately 25  chose  die  actual  better  ear.  This 
finding  is  interpreted  to  mean  that  one-third  of 
all  Class  D and  Class  C individuals  probably 
had  sufficiently  discrepant  hearing  in  one  ear 
' so  that  in  their  daily  living  they  noticed  some 
disability  in  social  and  other  situations  in 
which  auditory  perception  is  required. 

SUMMARY 

The  relative  hearing  levels  of  righ:  and  left 
ears  were  investigated  in  four  selected  groups 
of  Air  Force  personnel.  One  group  consisted 
of  25  non-noise-exposed  Class  A men  (desig- 
nated Ann);  the  other  three  groups  were  made 
up  of  noise-exposed  individuals,  specifically, 
25  Class  A,  50  Class  13  (re  AFR  160-3,  1956), 
and  25  Class  C (average  of  more  than  15  db). 
Pure-tone  air-conduction  and  bone-conduction 
audiometric  tests  were  administered  with  a 
Deltone  Model  15A  audiometer  with  Telephonies 
TDlI-39  earphones.  Air-conduction  thresholds 
were  established  for  each  subject  at  me  f:'- 
lowing  frequencies:  250,  500,  1000,  1500,  2000, 
3000,  40()0,  and  6000  cps.  Bone-conduction 

thresholds  were  measured  at  250,  500,  1000, 
2000,  and  4000  cps.  Each  subject  was  inter- 
viewed, and  a comprehensive  history  question- 
naire was  completed  for  him.  Data  on  each 
subject’s  awareness  of  a preferred  or  better 
ear  were  also  obtained. 


The  audiometric  data  were  analyzed  in  order 
to  deteirmtne  the  relative  hearing  levels  of  right 
and  !^ft  ears  in  the  four  groups.  The  air-conduc- 
tiop/bone-conduction  relationship  was  assessed 
to  establish  the  incidence  of  perceptive,  con- 
ductive, and  mtxcd-t)’pe  hearing  loss  among 
personnel  who  had  Class  B «nd  Class  C hearing. 
Awareness  of  a preferred  o.  better  ear  on  the 
part  of  Class  U and  Class  C personnel  was 
investigated  and  compared  to  the  actual  better 
ear  based  upon  pure-tone  threshold  results. 

The  results  are  summarized  as  follows: 

1.  With  a few  exception*  in  the  high  frequen- 
cies, there  was  good  agr..ement  between  median 
thresholds  and  mean  thrcs’nolds  at  all  test 
frequencies. 

2.  In  general,  there  were  no  significant  dif- 
ferences between  right  and  left  ears  within 
Classes  Ann,  B,  and  C when  hearing  levels 
were  grouped  according  to  greater  or  less  loss 
than  the  median  loss  for  both  ears  and  were 
tested  by  chi  square  and  when  mean-thre.shold 
differences  were  tested  by  the  t-test.  Significant 
differences  between  right  and  left  cars  within 
Class  A occurred  at  2000  and  3000  cps. 

3.  When  thre.shold  differences  between  groups 
were  considered.  Class  Ann  and  Class  A were 
not  significantly  different.  From  250  cps  through 
2000  cps,  the  right-  and  left-ear  thre.sholds  of 
Class  Ann  and  A '/ere  not  statistically  signif- 
icantly different  'rom  those  observed  in  the 
Class  B group.  However,  thre.shold.-;  differed 
significantly  at  3000  4000,  and  6000  cp.s  for 
the  A and  B groups.  Significant  difference-; 
were  observed  at  ail  test  frequencies  when 
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die  Class  Ann  and  Class  A groups  were  com- 
pared to  die  Class  C group.  These  differences 
are  obviously  accounted  for  by  class  definition. 
Median  and  mean  thresholds  at  230  cps  through 
3000  cps  differed  significantly  when  Class  B 
was  compared  to  Class  C.  However,  at  4000 
and  6000  cps  no  significant  differences  were 
observed  between  the  Class  B and  Class  C 
groups. 

4.  In  this  study,  11  of  23  Class  C individuals 
had  binaural  Class  C hearing. 

3.  The  median  thresholds  in  right  and  left 
ears  of  an  age-selected  Class  A non-noise-ex- 
posed  Bergstrom  AFB  group  agreed  closely 
widi  results  that  have  been  reported  for  Air 
Force  recruits  at  Lackland  AFB.  When  the 
median  thresholds  of  these  two  Air  Force  groups 
were  compared  with  thresholds  reported  for  a 
selected  normal  group  of  young  males  in  the 
Wisconsin  Hearing  Survey,  consistently  better 
dtresholds  were  noted  for  the  Air  Force  person- 
nel. Probably  the  psychophysical  method  em- 


ployed in  the  measurement  of  auditory  thresholds 
accounts  for  these  differences. 

6.  Approximately  13  percent  of  Class  B and 
Class  C noise-exposed  individuals  had  either 
conductive  or  mixed-type  hearing  loss;  87  per- 
cent had  perceptive-type  hearing  loss. 

7.  In  both  Class  B and  Class  C groups,  there 
was  good  agreement  between  the  number  of  times 
that  the  right  or  left  ear  was  chosen  as  the 
preferred  ear  and  the  number  of  times  that 
either  actually  was  the  better  ear  as  shown  by 
better  pure-tone  threshold  results.  Of  the  73 
individuals  in  Class  B and  Class  C groups, 
33  expressed  a preference  for  an  ear.  Of  diese 
33  individuals,  23  chose  the  actual  better  ear 
correctly. 

The  imtete  itatefully  ackaowledgc  the  cooperation  and 
aaaiatance  of  Col.  Clifford  Michael,  Commander,  and  the 
ataff  of  4473d  USAF  Ho^ital.  Valuable  aaaiatance  and 
auggeauona  have  been  pftu  by  ataff  membeta  of  the 
Department  of  Biomettica,  and  by  C^t.  Max  H.  O'Connell, 
Department  of  ENT,  School  of  ATiatioc  Medicine,  USAF. 
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